We introduce a vertical-cavity surface-emitting laser (VCSEL) that utilizes surface plasmon (SP) resonance at an integrated metal nanohole array. The periodically peforated silver fi lm formed on top of the VCSEL works as a part of the highly reflective cavity mirror with a suitable output coupling efficiency owing to the SP-enhanced optical transmission. The optical output of the SP-VCSEL is enhanced at the resonance while keeping a low threshold current. In addition, the nanohole array arranged at a rectangular lattice can excellently control polarization of the emission. We fabricate four VCSELs in one chip with different lattice directions of the nanohole arrays, each of which provides different polarization angle corresponding to the lattice direction. The presented SP-VCSEL is promising for high-speed optical communication and interconnect systems with its low operating current. Furthermore, the SP-VCSEL array would be applicable to future multi-input and multi-output (MIMO) communication systems by employing polarization multiplexing

